Abstract. It is the primary purpose of the paper to determine all real quadratic fields Q(Vd) of class number h(d) = 2 when k < 24 (with one possible exception). Here, k is the period length of the continued fraction expansion of either w = Vd , in the case d = 2 or 3 (mod 4), or of <a = (1 + Vd)/2 , in the case d = 1 (mod 4).
INTRODUCTION
In [6] the authors found all real quadratic fields Q(\/d) with h(d) = 1 and k < 24, k as above, with one possible exception remaining. The result of [6] allowed a solution of several conjectures in the literature (see [3] [4] [5] [6] for details). The techniques used there provide a basis for examining the class number 2 problem herein. We are able to improve upon them, and as a result, to reduce the computational workload for this paper. The new results (Theorem 2.1 and Lemmas 2.1 and 2.2) are of interest in their own right. In fact, Theorem 2.1 is a very useful means of immediately getting an explicit lower bound on the class number h(d) in terms of k . The complete listings of our findings for k < 24 and h(d) = 2 are in Tables 2.1 and 2 .2 at the end of the paper. Moreover, our results vastly generalize the results of (and improve upon the techniques of) [9] .
Throughout, d will be a positive square-free integer. For convenience sake we give the basic continued fraction notation which we will use in the paper. For co as in the abstract let the continued fraction expansion of co be denoted by co = (a,ai, ... ,ak). Then a0 = a = [co\ and a¡ = [(P¡ + Vd)/Qi\ for i > 1 (here |_xj denotes the greatest integer less than or equal to x), where (P0, Q0) = (a -I, a), with a -2 if d = 1 (mod 4) and a = 1 otherwise. Also, Pi+X = a¡Q¡ -P¡ and d,+ iô; = d -P2+l for i > 0. For more detailed information and connections with other topics, such as reduced ideals, the reader is referred to [2, 10] .
Class number 2 for k < 25
In order to find the real quadratic fields Q(\fd) with k < 24 and h(d) = 2, we proceed in a fashion similar to that in Mollin and Williams [6] . However, the techniques here are different in that we can reduce the amount of work by first proving the following result. This result is in fact an improvement on the inequality R < k log VÄ used in [6] (here, R = log e, where e is the fundamental unit of Q(Vd)). [7] . Furthermore, when k is odd we have Q(k-\)/2 -Q(k+\)/2 > which means that d = P2k+X)i2 + Q2k+iy2 and therefore A = P(*+i)/2 < v'A, as a\Qi for all i > 0.
If we define 0 when 2\k, 1 when 2\k, then it is an easy matter to show that A computer search was run on all numbers of these forms up to the bounds given above to find all values of d such that k < 24. Once this had been done, we used the method in Mollin and Williams [1] to eliminate most of the values of d for which the corresponding field has h(d) > 2 . The value of h(d) was actually determined for those fields which remained and those for which h(d) > 2 were also eliminated, leaving only those for which h(d) = 2. Our results are summarized in Tables 2.1 and 2.2. There were a surprisingly large number of them, 1958 to be exact. 
